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Introduction 

Foliar fertilization is a technique of feeding plants by applying liquid fertilizer directly 

to the leaves. Plants are able to absorb essential elements through their leaves. The absorption 

takes place through their stomata and also through their epidermis. Transport is usually faster 

through the stomata, but total absorption may be as great through the epidermis. It is the 

application of water-soluble fertilizers directly to the full spread foliage of the crop as a spray 

solution is known as a foliar spray. Plants are also able to absorb nutrients through their bark. 

Foliar spray fertilizer is a good way to supplement the nutritional needs of your plants. Foliar 

feeding is similar to humans putting an aspirin under their tongue; the aspirin is more readily 

absorbed into the body than it would be if it were swallowed. A plant takes nutrients through 

the leaf much quicker than it does through the root and stem. This method is suitable for the 

application of small quantities of fertilizers, especially micronutrients. Major nutrients can 

also be applied by this method when there is no adequate moisture in the top layer of soil.  

The purpose of foliar feeding is not to replace soil fertilization. It is supplementary to 

soil fertilization. Supplying a plant’s major nutrient needs (nitrogen, phosphorus and 

potassium) is most effective and economical via soil application. However, the foliar 

application has proven to be an excellent method of supplying plant requirements for 

secondary nutrients and micronutrients, while supplementing N-P-K needs for short or 

critical growth stages. Foliar fertilization has been widely adopted in modern crop 

management where it is used to ensure optimal crop performance when nutrient supply from 

the soil is inadequate or uncertain. Foliar fertilizers offer specific advantages over soil 

fertilizers when plant demand for nutrients exceeds the capacity for root nutrient uptake, 

when elemental mobility within the plant limits delivery to tissues and when environmental 

conditions limit the effectiveness or prevent the application of nutrients to the soil. In many 
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cautious, high-value production systems foliar fertilizers are marketed as ‘insurance’ to 

minimize the potential impacts of unpredictable nutrient deficiencies. 

Mechanism of foliar fertilization: 

➢ Nutrients must enter the leaf before entering into the cytoplasm of the leaf cell.  

➢ Nutrients must effectively penetrate the outer cuticle and wall of the epidermal cell.  

➢ Once penetration has occurred, nutrient absorption by the cell is similar to absorption 

by the roots.  

➢ Among all the components the cuticle offers the greatest resistance to the nutrients. 

 

Proper Timing of Foliar Applications 

• Proper Growth Stage: stage of crop is one of the most important aspects of a foliar 

fertilization process. Foliar applications should be provided when needed nutrients 

during the yield potential determining time frame of plant development, which will in 

turn positively influence the post-reproductive development stages. 

• Proper Crop Condition: Generally, high nutrient demanding crops will be most 

likely to show a response to foliar feeding. Crops under moisture stress condition 

show less response to foliar applications due to lower leaf and stem absorption rates 

and poor vigour. Foliar feeding is done when crop having dense foliage. 

• Proper Meteorological Conditions: Environmental parameters, such as time of day, 

temperature, humidity and wind speed affect the physical and biological aspects of 

foliar applications. Plant tissue permeability is acritical factor in the absorption of 

nutrients into the plant. warm, moist and calm conditions favour highest tissue 

permeability. Table 1 summarizes meteorological conditions suitable for foliar 

applications. 

Table 1: Meteorological condition suitable for foliar applications (Alshaal and El-

Ramady, 2017) 
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Time of the day  Early morning: before 10:00 a.m. 

Late evening: after 4:00 p.m. 

Temperature Low temperature 18-19 0C (Ideal 21 0C) 

Humidity  Greater than 70 % relative humidity 

Wind speed Less than 5 mph 

Rainfall After foliar application of fertilizers minimum 24 hours of 

rainfall free for complete absorption of nutrients by leaves 

 

Under which conditions should we use foliar feeding? 

Limiting conditions: 

• A foliar feeding is recommended when environmental conditions limit the 

uptake of nutrients by roots. Such conditions may include high or low soil pH, 

temperature stress, too low or too high soil moisture, root disease, presence of 

pests that affect nutrient uptake, nutrient imbalances in soil etc. e.g., 

micronutrient availability is greatly reduced in high soil pH under such 

conditions, foliar application of micronutrients might be the more efficient way 

to supply micronutrients to the plant. 

• Nutrient deficiency symptoms: One of the advantages of foliar feeding is the 

quick response of the plant to nutrient application.The efficiency of nutrient 

uptake is considered to be 8-9 folds higher when nutrients are applied to the 

foliage when compared with soil application.Therefore, when deficiency 

symptoms are appeared on the leaves foliar nutrition can be used as quick 

remedy. 

• In specific growth stages: Plants require different amounts of nutrients in 

different growth and reproductive stages. It is sometimes difficult to supply 

nutrients from the soil. Foliar feeding of essential nutrients during key stages can  

improve yield and quality. 

Foliar feeding: desirable characteristics 

1. Solubility: foliar fertilizers should be able to either dissolve or suspended in water 

and contain an active ingredient chemical compound as salts, chelates or complexes 

of mineral nutrients. 
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2. Molecular weight/size: foliar fertilizer must contain low molecular weight or 

molecules of smaller size to have higher penetration of leaf cuticle. 

3. Solution pH: solution pH should be adjusted for better activity of nutrients and to 

prevent the scorching or burning effects. 

4. Form: The absorption rate of ammonium ions into the leaves is faster than that for 

nitrate ions. Urea has higher leaf penetration than other inorganic N fertilizers. KCl is 

fit for use for soil fertilization but unfit for foliar application due to its rapid 

crystallization over the leaf surface 

Fertilizer Materials:  

Not all fertilizers are suitable for use as a foliar spray. The primary objective of a 

foliar application is to allow for maximum absorption of nutrients into the plant tissue, foliar 

fertilizer formulations should meet certain standards to minimize foliage damage. 

Qualifications for fertilizer materials should have high solubility, low salt index and high 

purity.  

Types of fertilizer material 

• Nitrogen Materials: Urea is the most suitable nitrogen source for foliar applications, 

due to its low salt index and high solubility in comparison to other nitrogen 

sources.Urea utilized in foliar sprays should be low in biuret content to lessen urea 

foliage burn. IFFCO nano urea is becoming popular as a nitrogen source. 

• Phosphorus Materials:A combination of poly and ortho-phosphates shown to lessen 

leaf burn and aid in leaf phosphate absorption.The polyphosphate advantage may also 

be due to supplying both ortho and polyphosphate forms. 

• Potassium Materials: Depending on availability, potassium polyphosphates are an 

excellent source of low salt index, highly soluble potassium. Potassium sulfate haslow 

salt index, but a rather low solubility. Potassium hydroxide, potassium nitrate and 

potassium thiosulfate have low salt index with high solubility characteristics.  

Secondary and Micronutrient Materials: Foliar application of secondary nutrients can be 

highly effective, but because of difficulties associated with leaf tissue absorption and 

translocation choosing the correct fertilizer sources for these nutrients becomes very critical. 

Advantages of foliar nutrition  

• It helps in the rapid correction of nutrient deficiency 
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• Foliar spraying can be combined with other sprayings like insecticides, fungicides 

• When the soil is deficient in nutrients foliar application is beneficial 

• When a quick growth response is desired foliar application can be sprayed 

• It will help during high fixation of P and K 

• Foliar spray can be applied when adverse conditions like root rot disease, drought 

condition etc. were noticed in field 

• Foliar spray can also be given when there is no adequate moisture in top soil to 

absorb the nutrients by plant roots  

• Only use small amounts of fertilizer 

•  Improved yield and yield quality parameters  

Limitations 

• If the concentration of spray solution is more, possibility of scorching or burning is 

more. 

• It requires sticking agent to get more efficiency during clody conditions. 

• Foliage should be more to obtain good efficiency  

• Only small quantities of fertilizers can be applied through foliar application 

• Efficiency of foliar nutrition depends on climatic conditions like temperature, 

humidity, wind velocity etc. 

• The cost of multiple applications can be prohibitive 

How to improve the effectiveness of foliar feeding 

 pH of the foliar spray solution: Nutrients must be in their soluble form for the 

plant to be able to absorb them. pH affects the solubility of nutrients and their 

interaction with other components in the water. Generally, acidic pH improves 

the penetration of nutrients through leaf surfaces. 

In addition, pH affects foliar absorption of nutrients in three other ways: 

• pH affects the charge of the cuticle (a waxy layer covering the leaves) and 

therefore its selectivity to ions. 

• The ionic form of nutrients is pH dependent, and therefore pH can affect the 

penetration rate. 

• pH might affect the phytotoxicity of the sprayed compounds. 
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 Use of surfactants: Surfactants contribute to a more uniform coverage of the 

foliage. They increase the retention of the spray solution by reducing the surface 

tension of the droplets. 

 Time of the day:The best time to foliar feed is early morning or late evening 

when the stomata are open. Foliar feeding is not recommended when temperature 

exceeds 80°F (27° C). 

 Droplet size: Smaller droplets cover a larger area and increase efficiency of 

foliar applications. However, when droplets are too small (less than 100 

microns), a drift might occur. 

 Spray volume: Spray volume has a significant effect on nutrient absorption 

efficiency. Spray volume must be such that it is sufficient to fully cover the plant 

canopy, but not too high so it does not run off the leaves. 

Conclusion 

Nowadays, foliar fertilization plays an important role in crop production. Foliar 

application of nutrients is an important crop management strategy in maximizing crop 

yields. Foliar nutrition is used during correcting the nutrient deficiency, to supply nutrients 

during some key stages. The efficiency of foliar nutrition is mainly depending on the 

characterization of plant foliage, nature of fertilizer materials and the environmental 

conditions including weather factors therefore proper timing, quantity and stage of 

application is very important. With almost all crops, foliar feeding will eventually play some 

role in their nutrition at one time or another in their development. Foliar application is not a 

substitute for soil application, but only a supplement to it. 
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